
Introducing Health Level 7 (HL7) 
Fast Healthcare Interoperability 

Resources (FHIR®) for 
Implementers

Slide 1

Shanna Hartman, CMS
Rob Samples, ESAC

January 22, 2020
12:00 PM ET



Agenda

» Components of an electronic Clinical Quality Measure 
(eCQM)

» FHIR Specification Introduction and Walkthrough 

» Use of Profiles and Implementation Guides (IGs)

» QI -Core and mappings from Quality Data Model 
(QDM)

» Quality Measure IG

» Data Exchange for Quality Measures

» Introduction to FHIR Operations

» Current Activities Update
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Parts of an eCQM

Data Model: What data to 
ƭƻƻƪ ŦƻǊ ƛƴ ǘƘŜ tŀǘƛŜƴǘΩǎ 
medical record

Expression Logic: How to 
calculate the result, evaluate 
ǘƘŜ άǊƛƎƘǘέ ŎŀǊŜ ǿŀǎ ǇǊƻǾƛŘŜŘ

Structure:Metadata, 
Numerator, Denominator, 
Exclusions, Exceptions
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Goal is to align quality measurement standards for eCQM development and 
reporting using FHIR
- QI-Core replaces QDM for clinical data
- FHIR Measure replaces HQMF for eCQM Structure
- FHIR Measure Report Individual and Summary replaces QRDA I and III
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» FHIR ïFast Healthcare Interoperability Resources 
- http://hl7.org/fhir

» FHIR is a next -generation standards framework 
created by HL7 

» Provides an Interoperable Platform for Healthcare
ïDefines a common way to structure health data known 
as óResourcesô

ïEnables automated data exchange through APIs

» FHIR uses latest technologies to be developer 
friendly 

4

Introducing HL7 FHIR® for 
Implementers

What Is FHIR?

http://hl7.org/fhir


FHIR - A Brief History

FHIR  DSTU 2*

Å Balloted in early 
2015

Å Initial version of 
FHIR  focused on 
core data set and 
exchange using APIs

Å Focus of the 
Argonaut project 
and ONC Common 
Clinical Data Set

FHIR  STU 3

Å Released in 2017
Å First version to 
Ŏƻƴǘŀƛƴ Ψ/ƭƛƴƛŎŀƭ 
wŜŀǎƻƴƛƴƎΩ ƳƻŘǳƭŜ

Å Basis for initial 
eCQMconversion 
and DEQM and QM 
Implementation 
Guides

FHIR  R4

Å Published 12/2018
Å First version to 
Ŏƻƴǘŀƛƴ ΨbƻǊƳŀǘƛǾŜΩ 
resources

Å Target 
implementation for 
many EHR Vendors

Å Current version 
used for converting 
test eCQMs

ϝbƻǘŜ I[т ƴƻ ƭƻƴƎŜǊ ǳǎŜǎ Ψ5ǊŀŦǘΩ ŦƻǊ ƴŀƳƛƴƎ ŎƻƴǾŜƴǘƛƻƴǎ
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SystemsDevelopment Clinical Data Model

Foundation
Content 

Management
Documents

Data Exchange

Implementation
Support, Security, 

Terminology, Testing

Administration
Patient, Practitioner, 

Organization, 
Location, Healthcare 

Service

Record & 
Exchange:
Encounters, 
Diagnostics, 
Medications, 

Workflow, Financial

Clinical Reasoning
Measure

Measure Report

eCQMs & Reporting

ÅFHIR is organized into 5 levels for easy navigation

ÅLevels I and II give implementers a basis for exchanging data

ÅLevels III and IV are used to represent data in eCQMs

ÅLevel V provides structure for eCQMs and Reporting
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Walkthrough of FHIR

» http://hl7.org/fhir 

» Basic Navigation of the specification

» Build vs. Production sites and FHIR versions

build.fhir.org: Latest specification, changes often

fhir.hl7.org: Latest published version

Implementation guides also have build and production 
sites

» Review of a basic Resource óEncounterô
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FHIR Versions
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- Ribbon included at 
ǘƻǇ ŦƻǊ ΨŘƛǊŜŎǘƻǊȅ ƻŦ 
ǇǳōƭƛǎƘŜŘ ǾŜǊǎƛƻƴǎΩ

- Version History page 
shows previous 
version sequences.

- Options for download 
and helpful links

- (Current): Link to the 
ΨōǳƛƭŘΩ ǎƛǘŜ ǿƘƛŎƘ ƛǎ 
unpublished draft, 
changes often

http://hl7.org/fhir/directory.html
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Navigating Resources

9

Å Multiple views of 
resources are available

Å Categorized
Å Alphabetical
Å By Maturity, security 

category, etc.   

http://hl7.org/fhir/resourcelist.html
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Resource Structure
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- Selecting a 
resource brings 
up its content

- Provides detail 
around 
structure for 
use

- Hyperlinks to 
descriptions, 
types, value 
sets, etc.  
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» Resources are the basic building block of the FHIR 
Specification

ïDefines how data is to be structured and exchanged

ï Intended to be generic to fit a wide range of use cases

» Profiles are Resources that have been changed for a 
specific use case

ïCan both restrict and extend APIs, Resources, Terminology

ïRequired elements (cardinality) and óMust Supportô

ïSpecify a value set

ïProfiles are typically published in an Implementation Guide
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DEQM ςData Exchange for Quality Measures (HL7 Standard)
HEDIS ςHealthcare Effectiveness Data and Information Set (National Committee for Quality Assurance 
(NCQA))
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Implementation Guides for Quality 
Measurement

» QI - Core 

QI -Core is the data model built on top of FHIR Resources 
(US Core and base FHIR resources)

A set of profiles for eCQMs, Quality Reporting, and CDS

- Based on FHIR and US Core

» FHIR Quality Measure

Structure of an eCQM (metadata, populations)

- Based on FHIR Measure Resource

» Data Exchange for Quality Measures (DEQM)

How quality data is to be exchanged

- Based on FHIR Measure Report Resource
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Using QI -Core

» September 2019 Ballot updates QI -Core to FHIR 
R4

ïhttp://hl7.org/fhir/us/qicore/

» Includes mapping of Quality Data Model (QDM) to 
QI -Core

» QUICK- A conceptual view of QI -Core for 
authoring included in IG 
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Using QI -Core
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Contents show profile, US Core Profile, and 
Base FHIR Resource 
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QI -Core Profile Example
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5ƛŦŦŜǊŜƴǘƛŀƭ ǾƛŜǿ  ōŀǎŜŘ ƻƴ ¦{ /ƻǊŜ 9ƴŎƻǳƴǘŜǊΦ  !ŘŘǎ Ψaǳǎǘ {ǳǇǇƻǊǘΩ ŀƴŘ ōƛƴŘǎ ǘƻ 
terminology
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QDM to QI -Core Mapping Example
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Shows Quality Data Model datatypes, mapping to QI-Core profile and additional notes 
and implementer guidance
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Converting eCQMs to FHIR

» CMS began converting QDM based eCQMs to use 
FHIR in Spring of 2019

» Intent of conversion is to

ï Identify gaps in emerging standards

ïPerform initial testing of FHIR eCQMs

ïTraining for measure developers

» Measure Repository

ïFor work - in -progress eCQMs and example expressions

http://build.FHIR.org/ig/cqframework/draft -
measures/examples.html
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FHIR® Clinical Reasoning Module

» FHIR Measure Resource 

ïDefines eCQM metadata and structure

ïFHIR Measure Implementation Guide

http://hl7.org/fhir/us/cqfmeasures/2020Feb/index.html

» FHIR MeasureReport Resource

ïSupports Individual, List, and Summary

ïDEQM Implementation Guide

http://hl7.org/fhir/us/davinci -deqm/2020FEB/

Guides are currently based on FHIR STU 3

ïUpdates for R4 planned for Feb 2020 ballot cycle
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Quality Measure Implementation Guide

» Introductory and Overview Information required 
for creating eCQMs
ïDescribes the meta data required

ïGuidance for using CQL with FHIR measures

ïDefines parameters, use of terminology, and measure 
population descriptions

» CQF Measure and other profiles define 
requirements for several measure types

» Includes examples of eCQMs, libraries, and value 
sets
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Quality Measure IG (Contôd)
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Profiles describe several measure types and structure of measure library

http://hl7.org/fhir/us/cqfmeasures/2019May/profiles.html
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Data Exchange for Quality Measures 
(DEQM)

» Specifies a framework exchanging quality 
measure data

ïData Exchange

ï Individual Measure Report

ïSummary Measure Report

» Specifies profiles and extensions necessary for 
exchange and reporting

» Defines operations for exchange
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Data Exchange for Quality Measures 
(DEQM)
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https://build.fhir.org/ig/HL7/davinci-deqm/guidance.html
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